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DETAILED ACTION 

Status of the Claims 

1. The response file don July 21, 2008 has not amended, added or cancelled any claim, 
therefore, claims 1-24 are pending in the application. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country . more than one > ear prior to the date of application for patent in the United States. 

3. Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Padawer et al. 
(US Patent #5,484,121). 

Consider claim 1, Padawer et al. clearly shown and disclose an apparatus for detecting ice 
accretion comprising an electromagnetic radiation emitter (radiant source clement) (38, Fig. 3a) 
and an array of sensors (detector elements) (40, Fig. 3a) the emitter being located intermediate of 
the array of sensors and at least some of the sensors being located at different distances from the 
emitter (Column 2 lines 33-35). 

Consider claim 2, Padawer et al. clearly shown and disclose the apparatus which the 
sensors (detector elements) (60, Fig. 3e) are substantially symmetrical about the emitter (radiant 
source element) (24, Fig. 3e). 

Consider claim 3, Padawer et al. clearly shown and disclose the apparatus which the array 
of sensors comprises a first set of sensors (4, Fig. 1) and a second set of sensors (4, Fig. 1), the 
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first and second sets of sensors being arranged to follow respective paths generally away from 
the emitter. 

Consider claim 4, Padawer et al. clearly shown and disclose the apparatus which the sets 
of sensors (60, Fig. 3e) are arranged in respective radial paths. 

Consider claim 5, Padawer et al. clearly shown and disclose the apparatus which the array 
of sensors further comprises third and fourth sets of sensors, the first, second, third and fourth 
sets of sensors together forming a substantially cruciform arrangement of sensors about the 
emitter (Fig. 3c) (Column 2 lines 58-59). 

Consider claim 6, Padawer et al. clearly shown and disclose the apparatus which the array 
of sensors (detector elements) (40, Fig. 3a) is substantially flush with a surface (22, Fig. 3a)) in 
which the array is mounted (Column 2 lines 22-25). 

Consider claim 7, Padawer et al. clearly shown and disclose the apparatus which is an 
apparatus for detecting ice accretion (formation) on an aircraft surface (Column 4 lines 13-17). 

Consider claim 8, Padawer et al. clearly shown and disclose a method of monitoring ice 
accretion comprising emitting an electromagnetic radiation signal from an emitter (source 
element) (34, Fig. 3a), detecting diffused radiation which comprises radiation which is scattered 
and/or reflected by a layer of accreted ice, detection of the diffused radiation being effected by 
an array of sensors (detector element) (40, Fig. 3a), at least some of the sensors being at different 
distances from the emitter (Column 2 lines 33-35), and the method further comprising comparing 
detected intensity of the diffused radiation at a particular distance from the emitter to a respective 
predetermined value so as to determine the type of accreted ice (Column 2 lines 22-33). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Padawer et 
al. (US Patent # 5,484,121) and further in view of Burns (US Patent # 5,760,71 1). 

Consider claim 9, Padawer et al. teaches similar invention except a method which 
comprises comparing the detected intensity of the diffused radiation at different distances from 
the emitter to respective predetermined values so as to determine the type of accreted ice. 

In the same field of endeavor, Burns teaches a method which comprises comparing the 
detected intensity of the diffused radiation (amount of light pulses reflected) at different 
distances from the emitter to respective predetermined values so as to determine the type of 
accreted ice (Column 6 lines 22-27) for the benefit of detecting various ice formation on the 
wing surface. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include a method which comprises comparing the detected intensity of 
the diffused radiation at different distances from the emitter to respective predetermined values 
so as to determine the type of accreted ice as shown in Burns, in Padawer et al. device for the 
benefit of detecting various ice formation on the wing surface. 
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Consider claim 10, Padawer et al. teaches similar invention except a method which 
comprises determining whether the detected intensity of diffused radiation at a particular 
distance from the emitter is above a predetermined threshold value. 

In the same field of endeavor, Burns teaches a method which comprises determining 
whether the detected intensity of diffused radiation (amount of reflected light) at a particular 
distance from the emitter (modulated pulser) is above a predetermined threshold value (Column 
6 lines 19-27) for the benefit of providing the warning and alerts the pilot. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include a method which comprises determining whether the detected 
intensity of diffused radiation at a particular distance from the emitter is above a predetermined 
threshold value as shown in Burns, in Padawer et al. device for the benefit of providing the 
warning and alerts the pilot. 

Consider claim 11, Padawer et al. teaches similar invention except a method which 
comprises determining the type of accreted ice in response to which sensors at different distances 
from the emitter detect scattered and/or reflected intensity of diffused radiation above respective 
predetermined threshold values. 

In the same field of endeavor, Burns teaches a method which comprises determining the 
type of accreted ice in response to which sensors at different distances from the emitter detect 
scattered and/or reflected intensity of diffused radiation (amount of light pulses are reflected) 
above respective predetermined threshold values (Column 6 lines 19-27) for the benefit of 
providing the warning and alerts the pilot. 
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Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include a method which comprises determining the type of accreted 
ice in response to which sensors at different distances from the emitter detect scattered and/or 
reflected intensity of diffused radiation above respective predetermined threshold values as 
shown in Burns, in Padawer et al. device for the benefit of providing the warning and alerts the 
pilot. 

6. Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Padawer et 
al. (US Patent # 5,484,121) (already of record) as applied to claim 8 above, and further in view 
of Gerardi et al. (US Patent # 5,398,547). 

Consider claim 12, Padawer et al. teaches similar invention except a method which 
comprises selecting a look-up table of detected intensity values of diffused radiation and ice 
thickness values in response to the determined ice type. 

In the same field of endeavor, Gerardi et al. teaches a method which comprises selecting 
a look-up table of detected intensity values of diffused radiation and ice thickness values in 
response to the determined ice type (Column 3 lines 65-68 and Column 4 lines 1-2) for the 
benefit of providing reference to enhance communication and convey the message to the pilot. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include a method which comprises selecting a look-up table of 
detected intensity values of diffused radiation and ice thickness values in response to the 
determined ice type as shown in Gerardi et al., in Padawer et al. device for the benefit of 
providing reference to enhance communication and convey the message to the pilot. 
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Consider claim 13, Padawer et al. teaches similar invention except a method which 
comprises determining ice thickness by locating a value of ice thickness in the respective look-up 
table which corresponds to a detected intensity of diffused radiation at a particular distance from 
the emitter. 

In the same field of endeavor, Gerardi et al. teaches a method which comprises 
determining ice thickness by locating a value of ice thickness in the respective look-up table 
which corresponds to a detected intensity of diffused radiation at a particular distance (Column 4 
lines 2-7) for the benefit of informing the ice build up condition to the pilot. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include a method which comprises determining ice thickness by 
locating a value of ice thickness in the respective look-up table which corresponds to a detected 
intensity of diffused radiation at a particular distance from the emitter as shown in Gerardi et al, 
in Padawer et al. device for the benefit of informing the ice build up condition to the pilot. 

Consider claim 14, Padawer et al. teaches similar invention except a method which 
comprises using the value of detected intensity of diffused radiation which corresponds to a 
sensor position which is closest to the emitter to determine the ice thickness from the look-up 
table. 

In the same field of endeavor, Gerardi et al. teaches a method which comprises using the 
value of detected intensity of diffused radiation which corresponds to a sensor position which is 
closest to the emitter (Fig. 2B) to determine the ice thickness from the look-up table (Fig. 3) 
(Column 8 lines 3-8) for the benefit of reducing the noise and improve accuracy of the data 
collected. 
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Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include a method which comprises using the value of detected 
intensity of diffused radiation which corresponds to a sensor position which is closest to the 
emitter to determine the ice thickness from the look-up table as show in Gerardi et al, in 
Padawer et al. device for the benefit of reducing the noise and improve accuracy of the data 
collected. 

7. Claim 15-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Padawer et 
al. (US Patent # 5,484,121) in view of Stallabrass et al. (US Patent # 3,940,622). 

Consider claims 15, Padawer et al. teaches a data processing equipment for ice detection 
apparatus comprising comparator means, which diffused radiation is detected by an array of 
sensors at least some of the sensors (60, Fig. 3e) being located at different distances from an 
electromagnetic radiation emitter (24, Fig. 3e), except the comparator means, in use, receiving 
signals representative of the intensity of diffused radiation which comprises radiation scattered 
and/or reflected by a layer of accreted ice, the comparator means being configured to compare 
detected intensity of the diffused radiation to a predetermined value and determine whether said 
value of detected intensity of the diffused radiation is above the predetermined value so as to 
enable the data processing equipment to determine the type of accreted ice. 

In the same field of endeavor, Stallabrass et al. teaches the comparator means (A1-A5, 
Fig. 9), in use, receiving signals representative of the intensity of diffused radiation which 
comprises radiation scattered and/or reflected by a layer of accreted (build-up) ice (Column 5 
lines 55-65), the comparator means being configured to compare detected intensity of the 
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diffused radiation to a predetermined value and determine whether said value of detected 
intensity of the diffused radiation is above the predetermined value (Column 2 lines 51-55) so as 
to enable the data processing equipment to determine the type of accreted ice (Column 6 lines 4- 
21) for the benefit of providing the ice build-up information to the pilot and generate the warning 
when the condition exceed predetermine threshold. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include the comparator means, in use, receiving signals representative 
of the intensity of diffused radiation which comprises radiation scattered and/or reflected by a 
layer of accreted ice, the comparator means being configured to compare detected intensity of 
the diffused radiation to a predetermined value and determine whether said value of detected 
intensity of the diffused radiation is above the predetermined value so as to enable the data 
processing equipment to determine the type of accreted ice as shown in Stallabrass et al, in 
Padawer et al. device for the benefit of providing the ice build-up information to the pilot and 
generate the warning when the condition exceed predetermine threshold. 

Consider claim 16, Padawer et al. teaches similar invention except data processing 
equipment which the comparator means is configured to compare the detected intensity of the 
diffused radiation to predetermined values and determine whether said values of detected 
intensity of the diffused radiation are above the predetermined values so as to enable the data 
processing equipment to determine the type of accreted ice. 

In the same field of endeavor, Stallabrass et al. teaches data processing equipment which 
the comparator means (A1-A5, Fig. 9) is configured to compare the detected intensity of the 
diffused radiation (Column 5 lines 55-65) to predetermined values and determine whether said 
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values of detected intensity of the diffused radiation are above the predetermined values so as to 
enable the data processing equipment to determine the type of accreted ice (Column 2 lines 51- 
55) for benefit of providing the ice build-up information to the pilot and generate the warning 
when the condition exceed predetermine threshold. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include data processing equipment which the comparator means is 
configured to compare the detected intensity of the diffused radiation to predetermined values 
and determine whether said values of detected intensity of the diffused radiation are above the 
predetermined values so as to enable the data processing equipment to determine the type of 
accreted ice as shown in Stallabrass et al., in Padawer et al. device for benefit of providing the 
ice build-up information to the pilot and generate the warning when the condition exceed 
predetermine threshold. 

Consider claim 17, Padawer et al. teaches similar invention except data processing 
equipment which the comparator means is configured to compare detected intensity of diffused 
radiation at different distances from the emitter to respective predetermined values. 

In the same field of endeavor, Stallabrass et al. teaches data processing equipment which 
the comparator means (A1-A5, Fig. 9) is configured to compare detected intensity of diffused 
radiation at different distances from the emitter to respective predetermined values (Fig. 10) 
(Column 2 lines 51-55) for the benefit of providing the ice build-up information to the pilot and 
generate the warning when the condition exceed predetermine threshold. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include data processing equipment which the comparator means is 
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configured to compare detected intensity of diffused radiation at different distances from the 
emitter to respective predetermined values as shown in Stallabrass et al, in Padawer et al. device 
for the benefit of for benefit of providing the ice build-up information to the pilot and generate 
the warning when the condition exceed predetermine threshold. 

Consider claim 18, Padawer et al. teaches similar invention except the data processing 
equipment in which the comparator means comprises multiple comparators, each comparator 
being input with a signal which is representative of a detected intensity of diffused radiation at a 
respective distance from the emitter. 

In the same field of endeavor, Stallabrass ct al. teaches the data processing equipment in 
which the comparator means comprises multiple comparators (A1-A5, Fig. 9), each comparator 
being input with a signal which is representative of a detected intensity of diffused radiation at a 
respective distance from the emitter (Column 6 lines 4-21) for the benefit of improving the 
accuracy of data detection. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include the data processing equipment in which the comparator means 
comprises multiple comparators, each comparator being input with a signal which is 
representative of a detected intensity of diffused radiation at a respective distance from the 
emitter as shown in Stallabrass et al., in Padawer et al. device for the benefit of improving the 
accuracy of data detection. 

Consider claim 19, Padawer et al. teaches similar invention except data processing 
equipment which each comparator is configured to compare a received detected intensity of 
diffused radiation to a respective threshold value. 
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In the same field of endeavor, Stallabrass et al. teaches data processing equipment which 
each comparator (A1-A5, Fig. 9) is configured to compare a received detected intensity of 
diffused radiation to a respective threshold (predetermine) value (Column 2 lines 51-55) for 
benefit of providing the ice build-up information to the pilot and generate the warning when the 
condition exceed predetermine threshold. 

Consider claim 20, Padawer et al. teaches similar invention except data processing 
equipment, which outputs of the comparators are indicative of the type of the accreted ice. 

In the same field of endeavor, Stallabrass et al. teaches data processing equipment, which 
outputs of the comparators are indicative of the type (liquid water content) of the accreted (build- 
up) ice (Column 6 lines 4-21) for the benefit of providing the additional information to the pilot 
regarding the type of ice accreted. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include data processing equipment, which outputs of the comparators 
are indicative of the type of the accreted ice as shown in Stallabrass et al., in Padawer et al. 
device for the benefit of providing the additional information to the pilot regarding the type of 
ice accreted. 

Consider claim 21, Padawer et al. teaches similar invention except data processing 
equipment which the outputs of the comparators are input into a logic array, the logic array being 
configured to output a binary number which is indicative of the type of the accreted ice. 

In the same field of endeavor, Stallabrass et al. teaches the data processing equipment 
which the outputs of the comparators (A1-A5, Fig. 9) are input into a logic array (gate), the logic 
array being configured to output a binary number which is indicative of the type of the accreted 
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ice (Fig. 9) (Column 6 lines 36-43) for the benefit of providing the additional information to the 
pilot regarding the type of ice accreted. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include data processing equipment which the outputs of the 
comparators are input into a logic array, the logic array being configured to output a binary 
number which is indicative of the type of the accreted ice as shown in Stallabrass et al, in 
Padawer et al. device for the benefit of providing the additional information to the pilot regarding 
the type of ice accreted. 

Consider claim 22, Padawer et al. teaches similar invention except data processing 
equipment which comprises a memory which stores look-up tables of detected intensity values of 
diffused radiation and corresponding ice thickness values for different ice types. 

In the same field of endeavor, Stallabrass et al. teaches the data processing equipment 
which comprises a memory which stores look-up tables of detected intensity values of diffused 
radiation and corresponding ice thickness values for different ice types (Column 6 lines 44-46) 
for the benefit of providing the additional information to the pilot regarding the type of ice 
accreted. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include data processing equipment which comprises a memory which 
stores look-up tables of detected intensity values of diffused radiation and corresponding ice 
thickness values for different ice types as shown in Stallabrass et al., in Padawer et al. device for 
the benefit of providing the additional information to the pilot regarding the type of ice accreted. 
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Consider claim 23, Padawer et al. teaches similar invention except data processing 
equipment which is configured to select a look-up table in response to the determined ice type. 

In the same field of endeavor, Stallabrass et al. teaches the data processing equipment 
which is configured to select a look-up table in response to the determined ice type (Column 6 
lines 44-46) for the benefit of providing the additional information to the pilot regarding the type 
of ice accreted. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include data processing equipment which is configured to select a 
look-up table in response to the determined ice type as shown in Stallabrass et al, in Padawer et 
al. device for the benefit of providing the additional information to the pilot regarding the type of 
ice accreted. 

Consider claim 24, Padawer et al. teaches similar invention except the data processing 
equipment which is configured to determine ice thickness by locating an ice thickness value in 
the look-up table which corresponds to a detected intensity of diffused radiation. 

In the same field of endeavor, Stallabrass et al. teaches the data processing equipment 
which is configured to determine ice thickness by locating an ice thickness value in the look-up 
table which corresponds to a detected intensity of diffused radiation (Column 1 lines 45-50) for 
the benefit of triggering alarm and send the warning to the pilot when the thickness value is 
exceed the predetermine value. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to include the data processing equipment which is configured to 
determine ice thickness by locating an ice thickness value in the look-up table which corresponds 
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to a detected intensity of diffused radiation as shown in Stallabrass et al, in Padawer et al. device 
for the benefit of triggering alarm and send the warning to the pilot when the thickness value is 
exceed the predetermine value. 

Response to Arguments 

8. Applicant's arguments filed 7/3 1/2008 have been fully considered but they are not 
persuasive. 

9. Regarding claims 1 and 8. Applicant argues that Padawer docs not show "an 
electromagnetic radiation emitter and an array of sensors, the emitter being located intermediate 
of the array of sensors and at least some of the sensors being located at different distances from 
the emitter." The examiner respectfully disagrees. Padawer clearly shown and disclose the 
discrete detector elements (sensors) (60, Fig. 3e) are located at distance from the radiant source 
element (emitter) (24, Fig 3e), and the distance between radiant source elements and discrete 
detector elements was not specifically disclosed as "equal distance". The prior cited by Examiner 
is one of many embodiments disclosed by Padawer. Since claims states that "at least some of the 
sensors being located at different distances from the emitter" and the length of the distance were 
not specifically disclosed in the original specification, the circular arrangement of discrete 
detector elements are not limit to equal distance from radiant source element and the distance 
which separate the discrete detector elements (sensor) and radiant source element (emitter) are 
fulfill the limitations claimed by applicant. 
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10. Regarding claims 2-7, and 9-14. Since these claims are dependent to claims 1 and 8 as 
stated by applicant. Therefore, the claims are rejected with reasons stated above. 

1 1 . Regarding claims 15. Applicant again argues that Padawer does not show some of the 
sensors to be located at different distance from emitter, and he teaches away from the claimed 
invention. The Examiner respectfully disagrees. As described above, Padawer disclosed the 
discrete detector elements (sensors) (60, Fig. 3e) to be located at different distance from radiant 
source element (emitter) (24, Fig 3e). Also Padawer does not teach away from the claimed 
invention. Since the light are reflected based on the thickness of the ice, the different thickness of 
ice will cause the reflected light to bounce and land to the emitter at different angels. Therefore, 
each detector elements will show the thickness of ice respect to radiant source elements. 

12. Regarding to claims 16-24. Since these claims are dependent to claim 15 as stated by 
applicant. Therefore, the claims are rejected with reasons stated above. 

Conclusion 

1 3 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JACK WANG whose telephone number is (571)272-1938. The 
examiner can normally be reached on M-F 8:00AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel Wu can be reached on 571-272-2964. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JKW/ 

/Daniel Wu/ 

Supervisory Patent Examiner, Art Unit 2612 



